Bending and unwinding of nucleic acid by prion protein.
Nucleic acid induces conformational changes in the prion protein (23-231 amino acids) to a structure resembling its pathological isoform. The prion protein, in turn, facilitates DNA strand transfer and acts as a DNA chaperone which is modulated by the N-terminal unstructured basic segment of the protein. Here we have studied the prion protein induced conformational changes in DNA using oligonucleotides covalently labeled with the energy donor fluorescein and the acceptor rhodamine moieties by fluorescence resonance energy transfer (FRET) and by thermal stability of the unlabeled oligonucleotides. The protein induces a strong FRET effect in the oligonucleotides evidenced from the simultaneous quenching of fluorescence intensity of the donor and increase in the fluorescence intensity of the acceptor, which indicate bending of the oligonucleotides by the prion protein. The energy transfer efficiency induced by the protein is greater for the larger oligonucleotide. The prion protein also induces significant structural destabilization of the oligonucleotides observed from the lowering of their melting temperatures in the presence of the protein. The truncated globular prion protein 121-231 fragment neither induces FRET effect on the oligonucleotides nor destabilizes their structures, indicating that the N-terminal segment of the prion protein is essential for the DNA bending process. Equilibrium binding and kinetics of FRET show that the protein binding to the oligonucleotides and their bending occur simultaneously. The DNA structural changes observed in the presence of the prion protein are similar to those caused by proteins involved in initiation and regulation for protein synthesis.